ñòðàíåíèå âîä ðàçíîãî ãåíåçèñà â èññëåäóåìûõ àêâàòîðèÿõ, îïðåäåëÿåò ïðîñòðàí-ñòâåííîå ðàñïðåäåëåíèå ðàçëè÷íûõ áèîãåîãðàôè÷åñêèõ ãðóïï ìàêðîáåíòîñà. Þae-íàÿ ÷àñòü ×óêîòñêîãî ìîðÿ íàñåëåíà ïðåèìóùåñòâåííî áîðåàëüíûìè è ñóáòðîïè÷åñ-êî-áîðåàëüíûìè âèäàìè. Â ðàéîíå öåíòðàëüíûõ áàíîê äî êàíüîíà Ãåðàëüä è â ïðèáðåaeíûõ âîäàõ ó Àëÿñêè îò ìûñà Õîï äî ìûñà Áàððîó äîëÿ ýòèõ âèäîâ â ôàóíå òàêaeå çíà÷èòåëüíàÿ (38,342,3%) , à äîëÿ àðêòè÷åñêèõ è àòëàíòè÷åñêèõ áîðåàëüíî-àðêòè÷åñêèõ âèäîâ î÷åíü ìàëåíüêàÿ (1,74,6%) . Â îñòàëüíûõ ðàéîíàõ ìîðÿ äîëÿ áîðåàëüíûõ è ñóáòðîïè÷åñêî-áîðåàëüíûõ âèäîâ óìåíüøàåòñÿ äî 23,419,1%, à àðê-òè÷åñêèõ è àòëàíòè÷åñêèõ áîðåàëüíî-àðêòè÷åñêèõ âèäîâ óâåëè÷èâàåòñÿ äî 10,9 18,0% (â ñîïðåäåëüíûõ àðêòè÷åñêèõ âîäàõ äîëÿ ïîñëåäíèõ âèäîâ ñîñòàâëÿåò 20,3%). Óñòàíîâëåíî, ÷òî ãðàíèöà ìåaeäó òèõîîêåàíñêîé è àðêòè÷åñêîé ôàóíàìè ïðîõîäèò îò ìûñà Ñåðäöå Êàìåíü íà àçèàòñêîì ïîáåðåaeüå ×óêîòñêîãî ìîðÿ íà ñåâåð ê êàíüîíó Ãåðàëüä è äàëåå íà âîñòîê ê ìûñó Áàððîó íà àìåðèêàíñêîì ïîáåðåaeüå ìîðÿ.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: áèîãåîãðàôèÿ, ×óêîòñêîå ìîðå, ìàêðîáåíòîñ.
lieved that this boundary passes from Cape Prince of Wales or Cape Dezhnev to Point Barrow: that is they considered the North Pacific region as including areas adjacent to Alaskan coast of the entire Bering and Chukchi seas. Finally, other authors (Makarov, 1941; Kafanov, 1991; Petryashov, 2002a, b) assigned most part of the Chukchi Sea to the North Pacific region.
Introduction
The Chukchi Sea is the only region of the Arctic having a direct water exchange with the North Pacific, also this is an area of contact between the Arctic and Pacific biotas. For this reason the Chukchi Sea region has been of particular interest for marine biogeographers for 150 years. Biogeographical analyses based on different taxonomical groups have yielded differing results, primarily with respect to the boundary between North Pacific (or Pacific boreal) and Arctic (or Arctic subregion of the Arctic-Atlantic region) biogeographical regions.
The geographical names usually mentioned in biogeographical regionalization of the Chukchi and northern Bering seas are shown on Fig. 1 . Most authors (Woodword, 1856; Fisher, 1887; Dall, 1909; Andriashev, 1939; Briggs, 1995;  and many other subsequent authors) drew the Pacific-Arctic boundary in northern areas of the Bering Sea, south of the Bering Strait, either in the area of Nunivak Island Gulf of Anadyr, or in the area of St. Lawrence Island (Fig. 2) . Golikov (1980) initially drew the boundary from the southern Gulf of Anadyr to Cape Prince of Wales. Other authors considered the Bering Strait area (Kussakin, 1979) or the southern Chukchi Sea (Tzvetkova, 1975) as the boundary between biogeographical regions. Some malacologists (Filatova, 1957; Scarlato, 1981) be-ographical pattern should be determined based on the distribution of all macrobenthos species (Kussakin, 1967) . Regretfully, this suggestion still remains just a good intention. The problems are the laboriousness of the analyses and the lack of extensive knowledge on all taxonomic groups in the region. Nevertheless, the present study attempted to approach this ideal. To analyze biogeographically the Chukchi Sea and adjacent waters, we used distribution data on the taxa that are most numerous at 0150 m depth in the region: Mollusca (Polyplacophora, Gastropoda and Bivalvia) Echinodermata and Crustacea (mainly Malacostraca).
Material and methods
The distributions of a total of 347 macrobenthic species occurring in the northern Bering Sea, north of 60°N, the Chukchi Sea and the eastern East Siberian Sea, east of 170°E were considered. Of these, 285 species occured in the Chukchi Sea: Polyplacophora 8 species (5 species recorded in the Chukchi Sea), Gastropoda 123 species (102 species recorded in the Chukchi Sea), Bivalvia 93 species (75 species recorded in the Chukchi Sea), Malacostraca 86 species (72 species recorded in the Chukchi Sea), and Echinodermata 38 species (30 species recorded in the Chukchi Sea). The majority of the data was obtained, by the authors, from collections made between 1976 2000. Additional data was taken from the inventory of collections stored in the Zoological Institute of the RAS and as from the literature (Rathbun, 1910; Makarov, 1938 Makarov, , 1941 Banner, 1948a, b; Djakonov, 1950 Djakonov, , 1952 Djakonov, , 1954 TatterFig. 2 . Boundary between Arctic (or Arctic-Atlantic) and Northern Pacific biogeographic regions according to different publications. sall, 1951; Ushakov, 1952; Gurjanova, 1952; Gorbunov, 1952; Holmquist, 1973 Holmquist, , 1975 Holmquist, , 1980 Holmquist, , 1981a Holmquist, , b, 1982 McLaughlin, 1974; Feder, Jewett, 1978; Kussakin, 1979 Kussakin, , 1982 Kussakin, , 1988 Kussakin, , 1999 Kussakin, , 2003 Golikov, 1980 Golikov, , 1994 Scarlato, 1981; Foster, 1981; Golikov et al., 1994; Vassilenko, 1994; Naumov, Fedyakov, 1994; Bogdanov, 1994; Smirnov, Smirnov, 1994 , 2009 Petryashov, 2002a Petryashov, , b, 2005 Sirenko, 2010a, b) .
For biogeographical analysis, the region was divided into areas concurring with the borders of some species natural habitats. Besides, the borders of some areas coincide with the boundaries of biogeographical regions and subregions suggested in published schemes (Andriyashev, 1939; Kussakin, 1979; Scarlato, 1981; Briggs, 1995; Petryashov, 2002b The present biogeographical analysis included the study of distribution of the total macrobenthic species diversity, biogeographical structure of fauna, and the estimation of similarity between faunas by means of the similarity/diversity indices: Jaccard (I J ), Czekanowski-Sørensen (I CS ) and Szymkiewicz-Simpson (I SzS ) (Pesenko, 1982) .
The boundaries between the biogeographical regions often coincide with borders of species ranges. Usually, the more species range borders coinciding in a narrow zone, the more significant is the biogeographical boundary marked by this zone. Changes of fauna in the zone of border between areas D x D y can be expressed as n x /n y , where n x is the number of species occurring in the area D x but not penetrating into the area D y further than the border zone; n y is the number of species occurring in the area D y but not penetrating into the area D x further than the border zone. To reveal the degree of the range borders concentration on the boundary zone, with an account for the faunal species richness, Petryashov and Pesenko (Petryashov, 2009) 
Results and discussion
Regularities in the distribution of macrobenthic species diversity in the Chukchi Sea and adjacent regions
The faunas of the Chukchi Sea and adjacent regions of the Bering and East Siberian seas are still insufficiently studied. The data are especially poor for invertebrates in the area of the Central Banks of the Chukchi Sea (area D7) and its outer shelf (area D11). Nevertheless, considering the entire dataset used (Table 1) , there is a trend of decreasing the number of macrobenthic species from the North Bering Sea to the furthermost Arctic areas. The North Bering Sea (areas D1D5, 60° N to the Bering Strait) and the South Chukchi Sea (area D6) harbour 165 261 macrobenthic species. Remarkably, their number is almost the same along western coast of the Bering Sea (areas D1 and D3), in the Chirikov basin (D5) and in South Chukchi Sea (D6), 246261 species, whereas a lower number, 165195 species is recorded from off the Bering Sea coast America (areas D2 and D4). A similar pattern of a decrease in the number of species in eastern Bering Sea, compared to the western part of the Sea, is recorded for the Polyplacophora, Gastropoda, Echinodermata, and most orders of Malacostraca. In contrast, the Bivalvia and Decapoda show no or very small differences in the species numbers along the American and Asian coasts of the Bering Sea. A decrease in the total species number in Nunivak (D2) and Norton (D4) areas is probably explained by insufficient knowledge on several macrobenthic taxa from these areas, or by peculiarities of the sediment properties.
North and northwest of the line Cape Serdtse Kamen Cape Hope (areas D7D10), the number of macrobenthic species in each area is 5070% lower compared with the number in the South Chukchi area (D6): 110175 species. In areas where the Pacific Current branches (D7 D8), the species number is relatively higher (115175 species) than in areas influenced by Taxa  D1  D2  D3  D4  D5 D6  D7  D8  D9 D10 D11 D12  Malacostraca  58  23  53  31  54  55  20  29  26  29  12  19  Loricata  7  0  7  3  5  4  0  2  2  2  0  0  Gastropoda  102 70 103  74  98  89  47  73  30  54  21  52  Bivalvia  60  59  64  67  74  65  30  49  41  41  20  31  Echinodermata  31  13  30  20  30  28  18  22  11  19  8 Table 1 . Distribution of the number of macrobenthos species in the Chukchi Sea and adjacent areas. Tàáëèöà 1. Ðàñïðåäåëåíèå êîëè÷åñòâà âèäîâ ìàêðîáåíòîñà â ×óêîòñêîì ìîðå è ñîïðåäåëüíûõ àêâàòîðèÿõ.
Remark. D1D12 correspond to areas used in the biogeographical analysis (see Fig. 1 ).
the surface water of the East Siberian Sea and most transformed Pacific water (areas D9D10), 110145 species (although fauna in area D7 is not as well studied). The coldest part of the Chukchi Sea, at its outer shelf (area D11) has 61 species in the taxa considered. It is unlikely that, even after more detailed studies, this number will equal the number for the East Siberian Sea (area D12), 118 species. A similar distribution of species numbers is shown by most taxa (Table 1) . However, the number of species of higher crustaceans and bivalve molluscs only slightly varies between areas D7D10 and the number of few recorded species of polyplacophoran molluscs gradually decreases from the southwestern Bering Sea (areas D1 and D3, 7 species in each) northward (areas D8D10, 2 species in each); in some areas (D2, D7, D11, and D12) these species were absent. Species lists for both the entire macrobenthos studied and for particular classes from neighboring areas usually differ, at least to some extent, as shown by (n x /n y ) and the range border coefficient (d) ( Table 2 ). The lowest d values for both the entire macrobenthos and the individual classes are recorded in the Asian areas, from Koryak (D1) to South Chukchi (D6): D1, D3, D5, and D6. Therefore, their fauna is the most homogeneous, values for the entire macrobenthos are higher between Asian and American areas, 29.943.0%, and reach a maximum for the Nunivak area (D2). The differences are primarily explained by considerable differentiation of the Malacostraca fauna and, to a lesser extent, the Echinodermata and Polyplacophora. These faunal differences may decrease with further investigation of the North Bering Sea biota will smooth over. Nevertheless, the more significant differences between faunistic lists for the Chukchi Sea areas are explained by insufficient knowledge of the biota of respective areas and by the gradual transition from the North Pacific to the Arctic fauna. The most significant faunal changes are recorded at the border between the Alaskan (D8) and North Chukchi (D11) Table 2 . Values of the index of species not passing from one area to another (n x /n y ) and the coefficient of the range borders concentration for adjacent areas (d%). Tàáëèöà 2. Çíà÷åíèÿ ïîêàçàòåëÿ ÷èñëà âèäîâ, íå ïðîíèêàþùèõ èç îäíîãî ðàéîíà â äðóãîé (n x /n y ) è êîýôôèöèåíòà ñãóùåíèÿ ãðàíèö àðåàëîâ äëÿ ñîïðåäåëüíûõ ðàéîíîâ (d%).
Remark. D1D12 are areas used in the biogeographical analysis (see Fig. 1) ; n x is the number of species not passisng from Dx to Dy area, n y ia the number of species not passing from Dy to Dx area; d x-y is the value of the coefficient of the range border concentration for the area pair DxDy.
Arctic species inhabit the Arctic subregion (or province) and transitory zones between artic and boreal biogeograpical regions. Sublittoral boreal species occur in boreal biogeographical regions of the Pacific and Atlantic as well as in transitory zones.
The types of ranges for species occurring in the Arctic have been described previously (Sirenko et al., 2008) . The suggested classification can be supplemented by addition of another three types of ranges: Arctic-boreal, amphiboreal-Arctic (Petryashov, 2002b) and widespread in the World Ocean. The macrobenthic species occurring in the Chukchi Sea and adjacent areas of the Bering and East Siberian seas can be assigned to 19 biogeographical groups according to their distribution.1 species in the studied region (0.3%), 1 species in the Chukchi Sea (0.4%). This species, Ctenodiscus crispatus, occurs in Arctic and temperate waters of the Northern Hemisphere, at Pacific shores of America, and also in deep waters of tropical areas. The widespread boreal-Arctic, Pacific widespread boreal, West Pacific widespread boreal, and Pacific high-boreal species are the most species-rich in the Chukchi Sea and adjacent areas. Usually species of the same biogeographical groups prevail in the fauna of separate benthic macrotaxa. The relationship between species numbers in different biogeographical groups slightly changes from taxon to taxon (Fig. 4) .
The very small proportion of Arctic species is a characteristic of macrobenthic fauna of the region. There is also a rather small share of Atlantic boreal-Arctic, and Arctic-boreal species which, excluding southern populations of Arctic-boreal species, are mainly indicators of Arctic-derived water. All of them can be united as a cold-water group of species: 34 species in the region (9.8%) and 27 species in the Chukchi Sea (9.5%) (Fig. 4, Table 3 and 4) .
In contrast, the share of boreal and of amphiboreal-Arctic macrobenthic species is much greater in the region. They, together with a few Pacific subtropical-boreal species, form a warm-water group of species that mainly inhabit waters of Pacific origin: 180 species in the entire region 51.9%, 131 in the Chukchi Sea 46.0% (Fig. 5) . Other boreal-Arctic species are also numerous: 132 species in the entire region 38.0%, 126 in the Chukchi Sea 44.2% (Fig.  6) . Typical Arctic areas, like the shelf of the Laptev Sea, harbour about 70% of the borealArctic species (and, therewith, in non-freshened areas the share of Atlantic boreal-Arctic species is 2143%, while that of other boreal-Arctic is 2864%). Other species are Arctic, and their share in the macrobenthic fauna is 29% on average (13.532.5 in slightly freshened areas).
Boreal and subtropical-boreal species are absent in the Laptev Sea (Petryashov et al., 2004) . High-boreal areas of the North Pacific lack Arctic and Atlantic boreal-Arctic species, whereas the share of boreal species is no less than 45 50% (Petryashov, 2005) . The macrobenthic fauna of the region studied is of a transitory character (Pacific boreal to Arctic) but is more similar to the Pacific boreal.
The fauna of Polyplacophora has no coldwater species. Similarly, in other groups, the share of cold-water species is also low, from 6.5% in Bivalvia to 14.0% in Malacostraca.
Proper Arctic species are present only in the higher crustaceans (6 species) and gastropod molluscs (4 species), The share of boreal species in the Chukchi Sea, and therefore all warmwater species, is similar to that for the highboreal North Pacific fauna for higher crustaceans (47.2%), polyplacophoran and bivalvian molluscs and echinoderms (40% in each group) and lower for gastropods (34.0%). Table 3 . Distribution of the macrobenthos species number by complexes of biogeographical groups. Tàáëèöà 3. Ðàñïðåäåëåíèå êîëè÷åñòâà âèäîâ ìàêðîáåíòîñà ïî êîìïëåêñàì áèîãåîãðàôè÷åñêèõ ãðóïï.
Remark. R within the entire studied region; CS in the Chukchi Sea. Species: Cold-water are species of the cold-water complex of Arctic, Arctic-boreal, and all Atlantic boreal-Arctic; Boreal-Arctic are all boreal-Arctic without amphiboreal-Arctic and Atlantic boreal-Arctic; Warm-water are all boreal, subtropical-boreal and amphiborealArctic; Widespread are those widely spread in the World Ocean.
Relations between faunas of the areas based on similarity indices An analysis of the entire macrobenthos between two adjacent areas using similarity indices (Table 5) shows that the areas D1D6, as well as D6D8, D7D10, D9D10, and D10 D12 are characterized by values of the Jaccard (I J ) and Czekanowski-Sørensen (I ChS ) indices greater than 50%, whereas the SzymkewiczSimpson index (I ShS ) values exceed 75%. The values of Jaccard index slightly lower than 50% at high values of the other indices are characteristic of the areas D6D7 and D7D8. In other adjacent areas the similarity of macrobenthic fauna is considerably less, especially for the area D11 as compared to other adjacent areas, and the areas D7D9.
A similar analysis of the fauna of different macrotaxa shows much in common with the results for the entire macrobenthos, although each taxon has some peculiarities. In the fauna of Malacostraca, high values of similarity indices are observed for the group of areas D1, D3, D5D6 at a certain difference of near-American areas. The areas D7 and D8 are more faunistically similar both to each other and to D6 area than to the areas D9 and D10. The two latter areas, as well as the area D12, are characterized by high values of similarity indices. The lowest values of the indices were found for D11 with other adjacent areas. That is, the faunal changes from south to north occur in higher crustaceans more sharply than on average for the macrobenthos, but even in this case there is a small intermediate zone (areas D9 and D10) between Pacific boreal and Arctic areas. The faunal pattern for Bivalvia is contrary to that in Malacostraca: there are very gradual changes in the fauna of adjacent areas together with high values of similarity indices. Similar results were also obtained for Polyplacophora: high values of the indices are characteristic for all areas, except for the areas D9 and D10 where impoverished faunas differ both from each other and from the fauna of the area D6. The results of the analysis for Gastropoda and Echinodermata are virtually identical with general pattern for the entire macrobenthos. The only difference is that echinoderm faunas of the areas D11 and D12 have much more common characters than faunas of other studied taxa.
Division of the studied region based on the entire macrobenthic fauna
The biogeographical analysis of all the studied taxa shows, with a possible exception of the Malacostraca, that the southern areas, D1D6, represent a single minimally recognizable biogeographical unit. This biogeographical unit (district) is a part of the Chukchi-Bering province of the Far Eastern subregion of the North Pacific region (Fig. 7) . Only the distribution of species of higher crustaceans allows the possible separation of Nunivak (D2) and Norton (D4) areas as a separate biogeographical district.
The Arctic region, or the Arctic subregion of the Arctic-Atlantic region, includes the East Siberian area (D12). It probably also includes 1  1  1  1   1  2  2   2  2  1  Wba  22  21  23  24  25  24  17  20  21  24  13  21  28  26  Hba  1  1  2  3  3  2   1  1  2   1  3  2  Pac. w-b-a  2  3  3  3  3  3  2  2  2  2  2  2  3  3  Pac. h-b-a1  1  3  2  1  1  2  3   3  4  3  Am ph. b-a  3  3  3  4  4  4  2  2  3  2  1   4 4 Biogeographical analysis of the Chukchi Sea and adjacent waters D1  D2  D3  D4 D5 D6 D7 D8 D9 D10 D11 D12  R  CS  A-b1  1  1  1   1  2  2   2  2  1  Wba  22  21  23  24  25  24  17  20  21  24  13  21  28  26  Hba  1  1  2  3  3  2   1  1  2   1  3  2  Pac. w-b-a  2  3  3  3  3  3  2  2  2  2  2  2 D3 D4 D5 D6 D7 D8 D9  D10  D11  D12  R  CS  Ws  1  1  1  1  1  1  1  1   1  1  1  1  1  Total species  31  13  30  20  30  28  18  22  11  19  8  16  38  30 Remark. D1D12 are areas recognized for the biogeographical analysis (see Fig. 1 the outer shelf of the Chukchi Sea (D11), which still remains one of the least studied areas in the Arctic. Areas D7D10 represent a transition zone from one biogeographical region to another. On the American Shelf this zone is probably situated east of Barrow Canyon and includes western part of the Beaufort Sea. A transition from one fauna to another within the Chukchi Sea, primarily in the zone of the Herald Branch of the Bering Sea Current, occurs very gradually in the faunas of echinoderms, gastropods, and, especially, bivalves. At the same time, the transitory zone is very heterogeneous in macrobenthic fauna. Areas D7D8 are virtually identical with D1D6 in the fauna of most macrobenthic taxa, that is the fauna of these areas is more similar to the Pacific boreal than to the Arctic. There is a more substantial component of Arctic elements in areas D9D10. Thus, the border between biogeographical regions mostly coincides with the Makarovs line (Makarov, 1941; Kafanov, 1991; Petryashov, 2002b) , i.e. Cape Serdtse Kamen Herald Canyon Point Barrow. The only exception is the fauna of polyplacophoran mollusks, in which the north boundary of the Pacific boreal fauna of Polyplacophora coincides with the north border of the South Chukchi area (D6). North of this area, the fauna of these molluscs contains a few widespread boreal-Arctic species with the absence of both boreal and Arctic species. Therefore, in respect to polyplacophoran molluscan fauna, it seems justified to consider all other areas of the Chukchi Sea and adjacent Arctic seas as a transitory boreal-Arctic district between the Pacific and Atlantic faunas.
Effect of the hydrological regime of the studied areas on the macrobenthos distribution
The distribution of biogeographically different macrobenthic species in the Chukchi Sea is closely associated with the hydrological regime of the sea, primarily with respect to the direction of the main currents. Pacific water penetrates into the Chukchi Sea through the Bering Strait and then moves in a single flow to Cape Hope where it divides into two branches (Ratmanov, 1937; Ushakov, 1952; Nikiforov, Schpeicher, 1980) . One branch passes along the Alaskan shore to Point Barrow. The other branch passes over the area of the central banks to the north of Wrangel and Herald islands, and at Herald Canyon bifurcates again. Part of the Pacific water spreads along the canyon northward, to the Arctic Basin. As Pacific water passes from the Bering Strait northward, it undergoes a transformation, primarily reflected in a decreasing of temperature. Small flows of cold water occasionally penetrate into the Chukchi Sea from the Arctic Basin and the Beaufort Sea at Point Barrow and from the East Siberian Sea along the north of Wrangel Island. However, these small masses of water of Arctic origin meet the flows of Pacific water and are rapidly transformed. Most of the cold water enters the Chukchi Sea from the East Siberian Sea through the De Long Strait and then passes along the Chukchi Peninsula coast, as far as the Bering Strait in some years, but usually, with a complete transformation, not reaching it. Boreal and subtropical-boreal species usually spread in the Chukchi Sea with the flows of Pacific water. The number of such species decreases with the spreading and transformation of Pacific water from south to the northeast and northwest. In the zones of circulation at the contact between currents of Pacific and Arctic origin, some boreal and subtropical-boreal species can penetrate Remark. D1D12 correspond to areas used in the biogeographical analysis (see Fig. 1 ).
into adjacent relatively cold areas of the Chukchi Sea. A few species of these groups penetrate, together with the most transformed Pacific water, into adjacent Arctic areas, as far as Cape Billings and to the area northwestward of Wrangel Island in the East Siberian Sea and along the canyons to the northern Chukchi Sea. However, these Arctic areas are most probably sterile zones of eviction for such species. Contrary to boreal and subtropical-boreal species, few Arctic and similar to them in the Chukchi Sea Atlantic boreal-Arctic species mainly spread within the sea only in areas that are affected by cold water of Arctic origin: De Long Strait, along Chukchi region coast northwest of Cape Serdtse Kamen, on outer shelf of the sea. Along the Alaskan coast, within the Chukchi Sea, these species were recorded only at Point Barrow (in the region of Barrow Canyon). One of these species was only once recorded in the area of the central banks (D7) and Atlantic high-borealArctic gastropods were twice found in the South Chukchi area (D6). Remarkably, within the Chukchi Sea, i.e. to Cape Serdtse Kamen, the eastern part of southern depression, Herald Canyon, Barrow Canyon, and Point Barrow, there were records of water with small positive temperature values in the near-bottom layer at 20 50 m in hydrological summer (late July September), whereas other areas (D9D11) were characterized by prevailing or only water with negative temperature. Ðèñ. 7. Áèîãåîãðàôè÷åñêîå ðàéîíèðîâàíèå ×óêîòñêîãî ìîðÿ, ñåâåðíîé ÷àñòè Áåðèíãîâà ìîðÿ è âîñòî÷íîé ÷àñòè Âîñòî÷íî-Ñèáèðñêîãî ìîðÿ ïî ôàóíå ìàêðîáåíòîñà øåëüôà.
